Novel localisation and possible function of LIN7 and IRSp53 in mitochondria of HeLa cells.
By means of immunofluorescence and subcellular fractionation experiments, we here demonstrate mitochondrial distribution of LIN7 and IRSp53 in HeLa cells. These peripheral proteins displayed a tight association with mitochondria and coimmunoprecipitated from mitochondrial fractions. In line with a role for LIN7 in the regulation of IRSp53 activity on actin dynamics, the morphology of mitochondria was similarly altered by changing the expression levels of either each protein or both, whereas mitochondrial morphology was preserved in cells overexpressing IRSp53 deleted of its binding domains for LIN7 (IRSp53Δ5) or for actin polymerisation modulators (IRSp53ΔSH3). In particular, the overexpression of full length LIN7 and/or IRSp53 increased the percentage of cells with short mitochondria, while downregulation of the endogenous proteins by shRNAs increased the amount of cells with elongated and perinuclear clustered mitochondria. These mitochondria were only partially resistant to fragmentation induced by dissipation of the mitochondrial membrane potential (i.e. treatment with sodium azide), whereas mitochondria were fully protected by the fission defective mutant Drp1 K38A. Overexpression of LIN7 or IRSp53 did not prevent the formation of hyperfused mitochondria in cells coexpressing the Drp1 K38A mutant, thus suggesting that LIN7-IRSp53 complex requires functional Drp1 to regulate mitochondrial morphology.